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1
BEVERAGE BREWING APPARATUS AND
METHOD

TECHNICAL FIELD OF THE INVENTION

The present invention relates to beverage brewing
machines that are suitable for consistently providing indi-
vidual servings of a multiplicity of freshly brewed beverages.

BACKGROUND AND PRIOR ART

With the exception of water, tea is the most widely con-
sumed of all beverages. Its world-wide per capita consump-
tion has been estimated at 0.1 liter per day. Furthermore, other
brewed beverages such as fruit infusions, iced tea and coffee
are increasingly consumed world-wide. In western countries,
brewed beverages tend to be prepared at home, however, there
is a growing trend for consumers to consume such beverages
out of the home in, for example, cafes and bars. It is thought
that consumers prefer to enjoy a beverage-brewing experi-
ence that involves more than being supplied with infusible
materials and hot water. There is therefore a need for an
alternative brewing method.

Beverage brewing machines are known. For example,
United Stated patent application published as U.S. 2007/
0034083 discloses a brewing device for the preparation of
beverages such as coffee, tea, roasted-barley coffee, camo-
mile tea and similar brews and infusions. In one embodiment,
hot water contained in a hopper flows down through a valve to
produce a kind of Umbrellas effect to urge the down-flowing
water against the walls of the brew chamber, thereby cleaning
them from the brewing residues. However, the use of such
‘umbrella’ showers is ineffective and requires large amounts
of water.

U.S. Pat. No. 2,827,845 discloses a beverage making
machine, which comprises a tangential water or air inlet or
tuyere in the lower part of the brewing chamber, and a flush
system comprising tangentially oriented nozzles or tuyeres in
the upper end of the brewing chamber.

GB 1,040,095 discloses a beverage brewing apparatus in
which the brewing water and air enter the brewing chamber
through an opening which is substantially tangential with the
wall.

WO 02/43540 discloses a tea brewing machine that has a
housing, a vessel for receiving leaf tea, hot water supply
means for supplying hot water to the vessel, means for physi-
cally agitating the leaf tea within the vessel to maximise the
rate and extent of infusion, and a siphon arrangement for
siphoning the infusion out of the vessel before it is dispensed.
In one embodiment hot water is pumped into the brewing
vessel as water jets.

While such a machine functions well there are disadvan-
tages with regard to the efficacy of the brewing process
including the removal of the entire brew vessel between serv-
ings for cleaning and for the addition of ingredients for a new
serving. In addition, the use of the water jets directed into the
brewing vessel from above requires high operating pressure.

The present invention is directed to preferably one or more
of the following objectives.

It is an object of the present invention to provide a beverage
brewing apparatus that is simple to operate, comprises few
moving parts, and can perform an effective and efficient
brewing process,

It is an object of the present invention to provide a beverage
brewing apparatus that is suitable for consistently providing
individual servings of a multiplicity of freshly brewed bever-
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ages and that provides an effective rinsing step in order to
prevent flavour carry over between individual brews.

Itis an object of the present invention to provide a beverage
brewing apparatus that provides an attractive brewing expe-
rience for the consumer.

BRIEF DESCRIPTION OF THE INVENTION

We have now found that individual servings of a multiplic-
ity of freshly brewed beverages may be provided using a
brewing apparatus that is simple to operate and comprises few
moving parts. By using and operating the apparatus one or
more of the above objectives are met. Moreover, it was found
improved rinsing is achieved through introducing water into a
brew chamber of a beverage brewing machine by using a
water inlet port which directs water to flow around the wall of
the brew chamber. In particular, it was found that an improved
brewing process, for example with improved agitation is
achieved when such a water inlet port is combined with an
agitation means to agitate the infusible materials with air or
water.
Accordingly, in a first aspect, the present invention pro-
vides a beverage brewing machine comprising an at least one
water supply, and a brew chamber wherein the brew chamber
is delimited by a wall and a base,
wherein the chamber also comprises an outlet port and at least
one water inlet port in communication with the at least one
water supply
wherein
the at least one water inlet port is arranged at an angle (0 theta)
of'less than 45 degrees relative to the wall
to direct inlet water around the wall of the brew chamber;
characterised in that
a. the brewing machine further comprises an air pump and
the chamber also comprises at least one fluid outlet port
in communication with the air pump,
and/or

b. the brewing machine further comprises at least one lower
water inlet port, positioned below the at least one inlet
port and arranged at an angle (alpha ) of at least 45
degrees relative to the wall.

It has been found that the introduction of water into the
brew chamber in this way results in more effective rinsing and
cleaning of the brew chamber and requires less water and
fewer complex moving parts than conventional beverage
brewing machines. Moreover, it has been found that combin-
ing a water inlet port arranged to direct inlet water around the
wall of the brew chamber with an agitation means, which
agitates infusible materials in the brewing water either by air
or by water flow, leads to additional benefits, such as
improved agitation, reduction of waste water, reduction of
water spillage during brewing and a brewing process which
looks more attractive to the consumer.

In a second aspect, the invention provides a method for
brewing beverages comprising the steps in the following
order of:

introducing infusible materials into a brew chamber having

a wall;

supplying water to the brew chamber;

allowing the infusible materials to mix with water thereby

to form a brew liquor;

allowing the brew liquor to empty from the brew chamber;

and

supplying a dose of water to the brew chamber via the at

least one water inlet port; characterised in that the dose
of water is directed around the wall thereby to rinse the
brew chamber.
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Definitions
Beverage

As used herein the term ‘beverage’ refers to a substantially
aqueous drinkable composition suitable for human consump-
tion. Preferably the beverage comprises at least 85% water by
weight of the beverage, more preferably at least 90% and
most preferably from 95 to 99.9%.
Infusible Material

As used herein the term ‘infusible material” refers to sub-
stances that when mixed with aqueous liquid release certain
substances into the liquid thereby to form a beverage.
Brewing

As used herein, the term ‘brewing’ refers to the addition of
a liquid to an infusible material thereby to form a beverage.
Brewing may be carried out at any temperature but is prefer-
ably carried out at least 40° C., more preferably atleast 55° C.,
more preferably at least 70° C., more preferably at least 80°
C., and preferably less than 120° C., more preferably less than
100° C., more preferably still less than 95° C. Alternatively
the water temperature may be kept at ambient temperature or
even cooled to a temperature to below ambient temperature,
in order to brew a cool beverage, such as ice tea.
Brew Liquor

Asused herein the term ‘brew liquor’ refers to the beverage
formed from the result of the brewing process whereby cer-
tain substances are released from the infusible material into
the liquid thereby to form the brew liquor.
Agitation

As used herein, the term ‘agitation’ refers to the process
whereby the infusible material and liquid are mixed. Agita-
tion may be realised by mechanical means (e.g. by stirring),
or by the action of water (herein referred to as ‘water agita-
tion’), or by the action of air (herein referred to as ‘air agita-
tion’).
Rinsing

As used herein, the term ‘rinsing’ refers to the removal of
infusible materials or brew liquor residue from any apparatus
associated with the brewing process, in particular a brew
chamber.
Tea

As used herein the term ‘tea’ refers to leaf material from
Camellia sinensis var. sinensis or Camellia sinensis var. assa-
mica. It also includes rooibos obtained from Aspalathus lin-
earis. ‘Tea’is also intended to include the product of blending
two or more of any of these teas. The leaf material may be
substantially fermented i.e. black tea, semi-fermented i.e.
oolong tea, or substantially unfermented i.e. green tea. The
tea could be a flavoured and/or spiced tea.
Leaf Tea

Asused herein the term ‘leaftea’ refers to a tea product that
contains one or more tea origins in a substantially un-infused
form.
Tea-Based Beverage

As used herein, the term ‘tea-based beverage’ refers to a
beverage comprising at least 0.01% by weight tea solids.
Preferably the tea-based beverage comprises from 0.04 to
3%, more preferably from 0.06 to 2%, most preferably from
0.1 to 1% by weight tea solids.
Tangential

Asused herein, the term ‘tangential” has the same meaning
as would be understood by the person skilled in the art i.e. it
refersto a line that may be drawn on a curve at any given point
that is a straight line touching the curve at that point. In the
simplest example of a curve, i.e. a circle, any straight line
touching the curve at a 90 degree angle to the radius is “tan-
gential”. The term ‘substantially tangential’ refers to a
straight line touching a curve that is within 15 degrees ofaline
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4

that is tangential to the curve, preferably within 10 degrees,
most preferably within 5 degrees.
Infusible Material Particle Size and Grade

For the purposes of the present invention, infusible mate-
rial particle size is characterised by sieve mesh size using the
following convention: Tyler mesh sizes are used throughout;
A “+” before the sieve mesh indicates the particles are
retained by the sieve; A “=” before the sieve mesh indicates
the particles pass through the sieve. For example, if the par-
ticle size is described as —5+20 mesh, then the particles will
pass through a 5 mesh sieve (particles smaller than about 4.0
millimeter) and be retained by a 20 mesh sieve (particles
larger than about 841 micrometer).

Leaf particle size may additionally or alternatively be char-
acterized using the grades listed in the international standard
ISO 6078-1982. These grades are discussed in detail in our
European patent specification EP 1 365 657 B1 (especially
paragraph [0041] and Table 2) which is hereby incorporated
by reference.

For the avoidance of doubt, the word ‘comprising’ is
intended to mean including but not necessarily ‘consisting of”
or ‘composed of”. In other words, the listed options or steps
need not be exhaustive.

All numbers in this description indicating amounts or tem-
peratures of material may optionally be understood as modi-
fied by the word ‘about’.

DESCRIPTION OF THE DRAWINGS

The following figures are illustrative of the present inven-
tion, and are not considered to be limiting the present inven-
tion.

FIG. 1 shows a projection view of part of a first preferred
embodiment of the beverage brewing machine of the present
invention.

FIG. 2 shows a cross section along line A-A, viewed from
the direction indicated by arrow A' of the beverage brewing
machine of FIG. 1.

FIG. 3 shows a plan view of a cross section along line B-B,
viewed from the direction indicated by arrow B', of the bev-
erage brewing machine of FIG. 1.

FIG. 4 shows a projection view of part of a second pre-
ferred embodiment of the beverage brewing machine of the
present invention.

FIG. 5 shows a cross section along line C-C, viewed from
the direction indicated by arrow C', of the beverage brewing
machine of FIG. 4.

FIG. 6 shows a plan view of a cross section along line D-D,
viewed from the direction indicated by arrow D', of the bev-
erage brewing machine of FIG. 4.

FIGS. 7a, 7b, and 7¢ show projection views of parts of a
third, fourth and fifth preferred embodiment of the beverage
brewing machine of the present invention.

FIGS. 8a, 86, 8¢ and 84 show plan views of cross sections
of parts of further preferred embodiments of the beverage
brewing machine of the present invention.

FIG. 9 shows a part of a preferred brew chamber with a base
that is formed by a cartridge.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to beverage brewing
machines having improved rinsing. The present invention is
directed to beverage brewing machines able to consistently
provide individual servings of a multiplicity of freshly
brewed beverages.
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With reference to FIGS. 1 to 7, in a first aspect the present
invention provides a beverage brewing machine comprising
an at least one water supply, and a brew chamber 1 wherein
the brew chamber 1 is delimited by a wall 2 and a base 2.1,
wherein the chamber also comprises an outlet port 3 and at
least one water inlet port 4 in communication with the at least
one water supply
wherein
the at least one water inlet port 4 is arranged at an angle (0
theta) of less than 45 degrees relative to the wall 2
to direct inlet water around the wall 2 of the brew chamber 1;
characterised in that
a. the brewing machine further comprises an air pump and
the chamber 1 also comprises at least one fluid outlet
port 6 in communication with the air pump,
and/or

b. the brewing machine further comprises at least one lower
water inlet port 5, positioned below the at least one inlet
port 4 and arranged at an angle (alpha o) of at least 45
degrees relative to the wall 2.

Referring to FIG. 1 and FIG. 2, a first preferred embodi-
ment of the beverage brewing machine has a brew chamber 1
delimited by a wall 2, a base 2.1, and a top portion 2.2,
wherein the wall 2 extends substantially vertically from the
base 2.1 to the top portion 2.2. The base 2.1 further preferably
comprises an outlet port 3 which comprises a liquid perme-
able material. Water is supplied to the brew chamber 1 via a
water inlet port 4 which is in communication with a water
supply (not shown) via food grade tubing (not shown). The
top portion 2.2 further preferably comprises a fluid outlet 6
which is in communication with an air pump via tubing. The
base 2.1 and the top portion 2.2 are preferably removable
from the wall 2 to facilitate maintenance, routine cleaning and
to allow infusible materials to be introduced into the brew
chamber 1. Standard fixtures known to the person skilled in
the art may be employed but the base 2.1 is preferably remov-
ably attached to the wall 2 by means of a bayonet attachment
or similar and the top portion 2.2 is preferably removably
attached to the wall 2 by means of a hinged joint or similar.
The means of attachment preferably provide water-tight and
air-tight seals between the top portion 2.2 and the wall 2 and
between the base 2.1 and the wall 2.

In operation, the top portion 2.2 is opened by means of the
hinged joint, infusible materials, such as leaf tea, are intro-
duced into the brew chamber 1, the top portion 2.2 is closed to
form a seal with the wall 2 and the air pump is activated to
extract air from the brew chamber 1 via the fluid outlet 6. Air
is removed from the headspace of the brew chamber 1 at arate
that is greater than the rate at which air is able to enter the
brew chamber 1 via the outlet port 3, resulting in the creation
of'a pressure differential between the brew chamber 1 and the
external atmospheric pressure. The water supply is then acti-
vated to pump water into the brew chamber 1 via the water
inlet port 4, the amount of water added being dependant on the
amount and strength of the beverage desired. However, the
maximum water level of the water will not rise above the
position of the water inlet port 4. Due to the pressure differ-
ential created, the water is held in the brew chamber 1 while
air is drawn through the outlet port 3 and passes through the
brew liquor to agitate the water and infusible materials. As
can be appreciated, the fluid outlet 6 is positioned above the
liquid inlet 4 to avoid water being drawn into the air pump.

One of the benefits of combining a water inlet port 4
arranged to direct water around the wall 2 of the brewing
chamber 1 with the air agitation means as described in the
above, is that the brewing process can easily be optimised to
minimise spilling and dripping of water through the outlet
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6

port 3 during filling of the container. Spilling and dripping is
minimised because the water, which flows down the wall in a
spiraling way is thus allowed to gently wet the infusible
materials. Since too high an airflow might lead to breakdown
of the infusible materials and too much foaming, it is desir-
able to keep the air flow as low as possible for good mixing,
yet preferably without dripping or spilling, which is facili-
tated by a smooth influx of water along the walls. The brewing
machine according to this preferred embodiment allows such
a filling process.

The pressure differential is maintained until the desired
strength of beverage is achieved at which point the air pump
is deactivated to allow the pressure in the brew chamber to
equilibrate with the atmospheric pressure and the brew liquor
exits the brew chamber 1 under the effect of gravity via the
outlet port 3 into a waiting vessel (not shown). Optionally, the
air pump may be reversed to pump air into the brew chamber
1 to force the brew liquor out under pressure. The liquid
permeable material comprising the outlet port 3 is configured
such that the brew liquor is able to pass through but spent
infusible materials are captured. The brew chamber is thus
emptied.

However, further spent infusible materials and brew liquor
residue often remain adhered to the wall 2 of the brew cham-
ber 1. The water supply is therefore reactivated to supply a
rinsing dose of water via the water inlet port 4. Effective
rinsing is achieved through the arrangement of the water inlet
port 4 and, referring to FIG. 3, the water inlet port 4 is
arranged at an angle 0 (theta) of less than 45 degrees relative
to the wall 2 to direct inlet water around the wall 2 of the brew
chamber 1. Preferably angle 6 (theta) is less than 30 degrees,
more preferably less than 15 degrees and even more prefer-
ably, the water inlet port 4 is arranged substantially tangen-
tially to the wall 2. Most preferably the water inlet port 4 is
arranged tangentially to the wall 2. In order to ensure that the
water is directed around the wall 2 the inlet port 4 is arranged
to direct the water in a substantially horizontal fashion into
the brew chamber 1 such that the water travels along the wall
2 in a downward spiral thereby to effect rinsing. Best rinsing
effect is achieved if the water flow can reach at least the major
part of the inner wall 2, hence preferably the at least one water
inlet port (4) is positioned proximal to the top portion of the
brew chamber (1). The rinsing dose is sufficient to fill the
waiting vessel to the desired level and the beverage is then
ready to drink. Rinsing is even more effective when more than
one water inlet ports 4 are employed and therefore the bever-
age brewing machine preferably comprises two or more water
inlet ports 4 which may be in communication with the same,
or independent, water supplies.

The base 2.1 is then detached from the wall 2 by means of
the bayonet attachment, cleaned (e.g. under running water)
and replaced in readiness for the next cycle of operation. In
this way a beverage, preferably a tea-based beverage, is pre-
pared efficiently and the apparatus is clean and free from
residue. As such, the next operating cycle may use a different
infusible material without the concern of contamination or
flavour cross over.

As can be appreciated, the above described beverage brew-
ing machine and the operation thereof provides a dramatic
and effective process for the preparation of brewed beverages
and therefore, in order to allow the consumer to observe the
improved brew process and effective rinsing, it is preferable
that at least part of the wall 2 of the brew chamber 1 is
transparent, more preferably the whole of the wall 2 of the
brew chamber 1 is transparent, and accordingly the wall 2 of
the brew chamber 1 is preferably made of glass, perspex,
pyrex, or other transparent heat resistant plastic.
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A second preferred embodiment of the beverage brewing
machine is shown in FIGS. 4 and 5 having a brew chamber 1
delimited by a wall 2, a base 2.1, wherein the wall 2 extends
substantially vertically from the base 2.1 to an open top por-
tion 3.2 which may be optionally enclosed, preferably with a
lid (not shown). The base 2.1 further preferably comprises an
outlet port 3, which preferably is controllable by a valve 8.
Water is supplied to the brew chamber 1 via a water inlet port
4 (preferably positioned proximal to the top portion 3.2) and
by at least one lower water inlet port 5 positioned adjacent to
the base 2.1 both of which are in communication with a water
supply (not shown) via food grade tubing (not shown). The
water inlet port 4 and lower water inlet port 5 may be in
communication with the same, or independent, water sup-
plies. The base 2.1 and lid are preferably removable from the
wall 2 to facilitate maintenance, routine cleaning and to allow
infusible materials to be introduced into the brew chamber 1.
Standard fixtures known to the person skilled in the art may be
employed but the base 2.1 is preferably removably attached to
the wall 2 by means of a bayonet attachment or similar and the
lid is preferably removably attached to the wall 2 by means of
ahinged joint or similar. The means of attachment preferably
provide water-tight and air-tight seals between the top portion
2.2 and the wall and between the lid and the wall 2.

In operation, infusible materials, such as leaf tea, are in this
second preferred embodiment preferably introduced into the
brew chamber 1 via the top portion 3.2 thereby to rest upon
the base 2.1 and the water supply is activated to pump water
into the brew chamber 1 via the lower water inlet port 5.
Preferably, a small dose of water may be introduced via the
water inlet port 4 prior to the addition of water via the pre-
ferred lower water inlet port 5 in order to pre-wet the infusible
materials and thereby ensure that they are able to mix with the
water from the preferred lower water inlet port 5. The addition
of water through the preferred lower inlet port 5 causes the
infusible materials to be agitated within the flow of the water
entering the brew chamber 1 proximal to the base 2.1 and
brewing thus commences. In order to improve the mixing
process by the optional introduction of water via the at least
one lower water inlet port 5, referring to FIG. 6, the lower
water inlet port 5 is arranged at an angle o (alpha) of at least
45 degrees, preferably at least 60 degrees, more preferably at
least 75 degrees relative to the wall 2. More preferably the
lower water inlet port 5 is arranged substantially perpendicu-
lar to the wall 2, and most preferably the lower water inlet port
5 is arranged perpendicular to the wall 2.

The amount of water added is again dependent on the
amount and strength of the beverage desired however, the
maximum water level of the water will not rise above the
position of the water inlet port 4. When the desired volume of
water has been introduced into the brew chamber the water
supply is deactivated and the contents of the brew chamber 1
continue to mix and brew in the agitated water, thereby to
form a brew liquor, e.g. a tea-based beverage.

By this effective mixing process an efficient brewing
method can be performed, which leads to a good quality
beverage in a relative short time period.

An arrangement where the angle a (alpha) is smaller than
45 degrees, especially one where the lower water inlet port 5
is substantially tangential relative to the wall 2, is less suit-
able, since in that case, introduction of water to the brew
chamber via the inlet port 5 would result in an undesired
vortex-like motion rather than turbulent agitation. Such vor-
tex-like motion leads to less efficient agitation and mixing of
the infusible materials and the water and would require a
longer brewing time period.
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When the desired beverage strength is achieved the
optional valve 8 is opened and the brew liquor exits the brew
chamber 1 under the effect of gravity via the outlet port 3 into
a waiting vessel (not shown). In order to capture spent infus-
ible materials the beverage brewing machine preferably com-
prises a filter (not shown) external to the brew chamber, for
example positioned directly below the optional valve 8. As
with the first embodiment, further spent infusible materials
and brew liquor residue often remain adhered to the wall 2 of
the brew chamber 1. The water supply is therefore reactivated
to supply a rinsing dose of water via the water inlet port 4 as
described for the first embodiment above, the rinsing dose
being sufficient to fill the waiting vessel to the desired level
and the beverage is then ready to drink.

The brew chamber is therefore clean and free from residue
and as such, the next operating cycle may use a different
infusible material without the concern of contamination or
flavour cross over.

The apparatus according to the invention may also com-
prise an air pump and the chamber 1 may also comprise at
least one fluid outlet port 6 in communication with the air
pump, in combination with at least one lower water inlet port
5, positioned below the at least one inlet port 4 and arranged
atan angle (alpha o) of at least 45 degrees relative to the wall
2. Preferably the inlet port 5 is arranged at an angle (alpha o)
of at least 60 degrees, more preferably at least 75 degrees
relative to the wall 2. More preferably the lower water inlet
port 5 is arranged substantially perpendicular to the wall 2,
and most preferably the lower water inlet port 5 is arranged
perpendicular to the wall 2. The advantage of a set-up as
described here, is that agitation of the infusible materials is
effected both by air bubbles rising from outlet port 3, as well
as by water from inlet port 4. In order to prevent leakage from
outlet port 3, the inlet port 4 only provides water to the
brewing chamber 1 when air is pulled into the brewing cham-
ber 1 through outlet port 3.

As with the first embodiment, the above described bever-
age brewing machines and the operation thereof provides a
dramatic and effective process for the preparation of brewed
beverages and therefore, in order to allow the consumer to
observe the improved brew process and effective rinsing, it is
preferable that at least part of the wall 2 of the brew chamber
1 is transparent, more preferably the whole of the wall 2 of the
brew chamber 1 is transparent, and accordingly the wall 2 of
the brew chamber 1 is preferably made of glass, perspex,
pyrex, or transparent heat resistant plastic.

With reference to FIG. 9 and as indicated before, prefer-
ably the base 2.1 is removable from the brew chamber 1. With
reference to FIG. 9, in that case the base 2.1 may be formed by
a cartridge 10, which preferably contains infusible material
12, and which is attachable to the bottom rim 25 of wall 2 of
the brew chamber 1. This way a third preferred embodiment
of the beverage brewing machine is shown. Such a cartridge
1 comprises a side wall 14 and a bottom wall 15, and is made
from a water-impermeable material. The bottom wall con-
tains at least one outlet port 3 for emptying the contents of the
brew chamber 1. The outlet port 3 is comprising a filter 17.
Such a cartridge 10 comprises a top rim 13 which can be
connected to the bottom rim 25 of the brew chamber 1 such
that a water-tight connection is made. In case of use of that
cartridge 10 as a base 2.1, the cartridge will form an integral
part of the brew chamber 1. As the cartridge preferably con-
tains fresh infusible material, by connecting such a cartridge
to the brew chamber 1 as base 2.1, the infusible material is
introduced to the brew chamber. An optional filter external to
the brew chamber as described before would not be required
in case of using a cartridge 10.
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By the introduction of the cartridge to the brew chamber,
the cartridge becomes an integral part of the brew chamber,
and it will form the base 2.1 of the brew chamber. Hence the
material from which the cartridge is made has properties
which are suitable to be used in connection with a brewing
process. For example, if the beverage to be brewed is tea, the
cartridge should be able to withstand a temperature of at least
100° C., during a period of preferably at least 10 minutes,
more preferably at least 5 minutes. This requirement limits
the materials which are suitable to be used for making the
cartridge. For example materials like plastics which have a
softening or melting point below 100° C. are not suitable as
cartridge material. Additionally, the material of the cartridge
may be chosen such that it does not deform when water is
added to the brew chamber, in order to prevent leakage at the
connection between brew chamber and cartridge. Preferably
the material from which the cartridge is made comprises
polypropylene (PP), such as a PP/PET laminate, preferably
polypropylene homopolymer. Alternatively the cartridge
comprises aluminium.

Filter 17 in the cartridge is designed such that infusible
material remains in the filter when discharging the liquor,
such that the beverage which is presented to the consumer is
aclear liquid. Filter 17 may be made from any suitable mate-
rial to withstand the conditions normally applied for brewing
a beverage. For example, if the beverage to be brewed is tea,
the filter should be able to withstand a temperature of at least
100° C. This requirement limits the materials which are suit-
able to be used for making the filter. For example materials
like plastics which have a softening or melting point below
100° C. are not suitable as filter material. Materials which are
suitable are for example the same as used for the cartridge
wall and bottom.

The filter 17 may be an integrated part of the cartridge. For
example if the cartridge is made from a plastic material and is
prepared by a moulding process, the filter may be moulded as
an integral part of the cartridge together with the walls and
bottom of the cartridge. Preferably this means that the filter 17
may be a flat plate with holes. Alternatively the filter may be
affixed into the cartridge after the walls 14 and bottom 15 have
been prepared, for example by glueing a woven cloth or film
to the bottom 15 to cover the opening 6. in that case the filter
may be a flexible material, such as woven, non woven, or
perforated film.

Most preferred, the filter 17 is integrally moulded in the
cartridge, and preferably the filter material is the same as the
construction material of the bottom of the cartridge. In
another preferred embodiment the filter 17 is made from the
same material as a regular tea bag, for example cellulose with
PET/PP layer; or woven or non-woven PET.

The size of the filter openings is designed such that the filter
effectively retains the spent infusible material after the brew-
ing process. The shape of the holes in the filter may take any
shape, for example channels having a square or rectangular or
octagonal cross section. Alternatively the channels may be
shaped as cylinders, having a circular or oval cross-section.
Alternatively the holes in the filter may be channels having a
coned shape, wherein the wider opening of the cone is at the
inside of the filter (which is defined as the filter surface area
facing the inside of the cartridge and which is in contact with
the infusible material), or the other way around (wider open-
ing at the outside of the filter). Alternatively the holes may
also be shaped as a cylinder having a waist. The shape of the
filter holes depends on the required flow rate of beverage, and
flow conditions when discharging the beverage. Moreover the
size of the filter holes may depend on the size of the infusible
particulate material from which the beverage is brewed. If the
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infusible material has a relatively small particle size, the
required size of the filter pores is relatively small as well, and
vice versa. This means that the size of the filter holes prefer-
ably is between 0.1 and 1 millimeter. This may for example
result in a size of the filter holes between 0.25 and 0.35
millimeter, or between 0.4 and 0.9 millimeter, or between 0.5
and 0.7 millimeter, or between 0.8 and 1.0 millimeter, or any
other size within the range between and including 0.1 and 1
millimeter. The shape of the holes in the filter may be square,
rectangular, circular, octagonal, or any other suitable shape.
In this context, the size of the filter holes is understood to
mean the largest cross-sectional dimension of a filter hole. For
example, for a circular shape this means the diameter, for a
square shape the length of the diagonal between two opposite
corners.

The infusible material may be any suitable ingredient to
brew a hot beverage. Especially suitable ingredients to be
used in combination with the preferred cartridge are tea,
herbs, coffee, and cocoa. Most preferred to be used as infus-
ible materials are tea and/or herbal compositions. In addition
to tea leaves and/or herbal compositions, the infusible mate-
rial preferably also may contain ingredients which give a
special flavour to the brewed beverage, such as spices, pieces
of lemon or other fruits. The tea leafs may be flavoured, for
example with bergamot oil to provide earl grey tea, or any
other flavour. The tea may also be flavoured with fruit. The tea
may be green tea or black tea. The herbal compositions can be
used to make so-called herbal infusions. Non-limiting
examples of herbal infusions are peppermint, and camomile.
Also any combination of tea, herbs, fruits, and flavours is
possible.

The particle size of the infusible material is chosen such
that preferably a beverage can be brewed within the brewing
time, and preferably such that the infusible particulate mate-
rial comprises tea leaves and/or a herbal composition. Con-
sequently the infusible material is retained on the filter when
the beverage is discharged in step d) of the method according
to the invention. Preferably the infusible material is reduced
in size by cutting or grounding or chopping or breaking, or by
any other suitable method, such that the infusible particulate
material has an average particle size between 0.1 and 10
millimeter, which corresponds to a mesh size of about 150 to
about 2.5. Preferably the smallest size of the infusible mate-
rial corresponds to the size of the filter holes. For example, in
case the filter holes have a size of about 0.6 millimeter, the
infusible material has been cut to a size of at least 0.6 milli-
meter as well (about 28 mesh). More preferably the infusible
material has been cut to a size between 1 and 8 millimeter
(about 16 and 3 mesh), most preferably between 1 and 5
millimeter (about 16 and 4 mesh). Nevertheless the infusible
material may contain some very fine material or dust which
will be able to pass through the filter.

When using a cartridge 10 as a base 2.1, the cartridge can
be combined with the optional valve 8 which will be located
underneath the outlet port 3 and hence also underneath the
cartridge 10. In that case a hermetically closed brew chamber
is created, which then includes the contents of the cartridge
10. When optional valve 8 is opened, the brew liquor exits the
brew chamber 1 under the effect of gravity via the liquid
outlet 3 in the cartridge 10 into a receptacle.

Alternatively instead of using the optional valve 8, the
system can be operated in the way as indicated for the first
preferred embodiment of the beverage brewing machine. If
the brew chamber 1 is not equipped with the optional valve 8,
and a cartridge 10 is used to form the base 2.1, the system can
be kept closed while brewing, by the introduction of air
through the filter 17 and outlet port 3. This air can be intro-



US 9,155,420 B2

11

duced by pulling out air from the headspace of the brew
chamber through opening 6 in the headspace of the brew
chamber which is above the level of the liquor. This generates
an underpressure in the headspace, which will be compen-
sated by pull in of air through the filter 17 and outlet port 3.
The air flow rate pulled into the brew chamber should be such
that it prevents the liquor to be dripping out of the outlet port
3 before the gas flow is terminated. Consequently there is an
interplay between the gas flow rate, the volume of the brew
chamber, and the cross-sectional area of the filter holes. Dur-
ing the brewing process, air bubbles rise from the outlet port
3 to the headspace of the brew chamber 1, leading to extra
agitation.

Preferably air that is drawn out of the headspace of the brew
chamber, is pulled out by a gas pump that preferably is inte-
grated in the brewing apparatus, and connected to the brew
chamber by means like pipes, valves, tubes, connectors, and
other equipment which is known to the skilled person. Alter-
natively the air is pulled out by an external gas pump.

As can be appreciated, the above described beverage brew-
ing machine and the operation thereof provides a dramatic
and effective process for the preparation of brewed beverages
and therefore, in order to allow the consumer to observe the
improved brew process and effective rinsing, it is preferable
that at least part of the wall 2 of the brew chamber 1 is
transparent, more preferably the whole of the wall 2 of the
brew chamber 1 is transparent, and accordingly the wall 2 of
the brew chamber 1 is preferably made of glass, perspex,
pyrex, or transparent heat resistant plastic.

A transparent brew chamber (at least partly) has the advan-
tage that the operator and consumer can observe the improved
brewing process. This observation has the advantage that the
consumer perceives the consumed beverage to be more spe-
cial to him or her. This is compared to a similar beverage
which is served to the consumer, while the consumer has not
observed its brewing process, or which has been prepared in
a conventional way (e.g. tea using a tea bag). By the percep-
tion of a beverage to be more special, the perceived high
quality and uniqueness of the beverage is enforced. Moreover
by using a transparent side wall, the operator and consumer
will be reassured that the brew chamber is indeed clean after
rinsing before a new brewing cycle will commence.

In order to allow inlet water to be directed around the wall
2 of the brew chamber 1 the beverage brewing machine pref-
erably comprises a brew chamber 1 that is substantially cylin-
drical as described in the two previous embodiments above.
In further preferred embodiments shown in FIG. 7 the brew
chamber 1 may be, for example, spherical (FIG. 7a), frusto-
conical (FIG. 7b) or conical (FIG. 7¢). As described in the two
previous embodiments above, the cylindrical brew chamber 1
has a cross section that is in the form of a circle but other
configurations may be employed and therefore a cross section
in the form of a regular multi-sided polygon with at least 6
sides (FIG. 8a) may be employed. However, it is preferred
that the inner surface of the brew chamber 1 is substantially
curved to allow water to flow around it and therefore a more
preferred cross section is in the form of a round-edged rect-
angle (FIG. 85), more preferably still an oval (FIG. 8¢), even
more preferably still the cross section is of a circular form
(FIG. 84).

In a second aspect the present invention provides a method
for brewing beverages comprising the steps in the following
order of:

a) introducing infusible materials into a brew chamber 1

having a wall 2;

b) supplying water to the brew chamber 1;
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¢) allowing the infusible materials to mix with water thereby
to form a brew liquor;

d) allowing the brew liquor to empty from the brew chamber;
and

e) supplying a dose of water to the brew chamber 1 via the at
least one water inlet port 4, characterised in that the dose of
water is directed around the wall 2 thereby to rinse the brew

chamber 1.

Preferably, the invention relates to a method for brewing
beverages using a beverage brewing machine according to the
first aspect of the invention.

In step b) water preferably is added to the brew chamber 1
via the at least one water inlet port 4. Alternatively water may
be supplied to the brew chamber 1 via the at least one water
inlet port 5, which preferably is present. Alternatively water
may be supplied using both inlet ports 4 and 5. In a preferred
embodiment in step b) water is supplied via the at least one
water inlet port 5 first in order to pre-wet and agitate the
infusible materials with water, followed by water supply via
inlet port 4.

In step c) the infusible material is mixed with water, which
may be effected by supply of water via the water inlet port 4
and/or the optional water inlet port 5.

Preferably in step d) the brew chamber 1 is emptied
through an optional outlet port 3. This may be done by open-
ing an optional valve 8.

Alternatively when air is drawn out of the headspace of the
brew chamber 1 via a fluid outlet port 6, simultaneously air is
drawn into the brew chamber 1 via outlet port 3 due to the
creation of a pressure differential. This way in step c¢) the
infusible material is mixed with water. When terminating the
drawing of gas out of the headspace of the brew chamber 1, no
air is drawn through outlet port 3, resulting into emptying of
the brew chamber 1 by the flow of brewed liquor through
outlet port 3 in step d). In case this method is applied, air is
drawn out prior to and simultaneous with step b), and simul-
taneous with step c).

In case the preferably removable base 2.1 is formed by
using a cartridge as described herein before, then preferably
in step a) the infusible material is introduced into the brew
chamber 1 by connecting a cartridge 10 containing an infus-
ible material to the bottom rim 25 of the brew chamber 1 such
that a water-tight connection is made, and wherein the car-
tridge comprises a side wall 14 and a bottom wall 15, and
wherein the bottom wall contains at least one outlet port 3
comprising a filter 17, and wherein the cartridge is made from
a water-impermeable material.

As described herein before, the brew chamber 1 can be kept
free from dripping while the brewing process takes place
when air is introduced into the brew chamber through outlet
port 3 and filter 17 of the cartridge. In case of applying this
method of keeping the brew chamber closed while brewing a
liquor, the following method steps are applied to brew the
beverage. After connecting a cartridge 10 (containing infus-
ible material) to the brew chamber 1, gas is drawn out from the
headspace of the brew chamber 1 via fluid outlet port 6.
Simultaneously the brew chamber is filled with water in the
way described herein before. As soon as water is introduced,
simultaneous brewing occurs by the mixing of the infusible
material and the water. The brew process is stopped by ter-
minating drawing of gas out of the brew chamber and dis-
charging the brewed beverage through outlet port 3. The
liquor will be exiting the brew chamber under the force of
gravity, and infusible material will be retained by filter 17,
leading to a clear beverage which can be served to the con-
sumer. Subsequently the rinsing step will be applied as
described herein before.



US 9,155,420 B2

13

In another preferred embodiment the following method for
brewing a beverage is applied (when a cartridge is not used).
The following steps are applied, in addition to the steps in the
method according to the second aspect of the invention. Water
is supplied to the brew chamber 1 wherein the brew chamber
1 comprises a base 2.1 and wherein the water is supplied via
anat least one lower water inlet port 5 arranged adjacent to the
base 2.1 between steps a) and b), and the step of opening a
valve 8 between steps ¢) and d) thereby to allow the brew
liquor to empty through the outlet port 3.

Preferred aspects disclosed in connection with either of the
first or second aspects of the present invention may also be
applicable to the other aspects of the present invention, muta-
tis mutandis. The various features and embodiments of the
present invention, referred to in individual sections below
apply, as appropriate, to other sections, mutatis mutandis.
Consequently features specified in one section may be com-
bined with features specified in other sections, as appropriate.
All publications mentioned in this specification are herein
incorporated by reference. Various modifications and varia-
tions of the described methods and products of the invention
will be apparent to those skilled in the art without departing
from the scope of the invention. Although the invention has
been described in connection with specific preferred embodi-
ments, it should be understood that the invention as claimed
should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for
carrying out the invention which are apparent to those skilled
in the relevant fields are intended to be within the scope of the
claims.

The invention claimed is:

1. A beverage brewing machine comprising an at least one
water supply, and a brew chamber (1) wherein the brew cham-
ber (1) is delimited by a wall (2) and a base (2.1),
wherein the chamber also comprises an outlet port (3) and at
least one water inlet port (4) in communication with the at
least one water supply
wherein
the at least one water inlet port (4) is arranged at an angle (0
theta) of less than 45 degrees relative to the wall (2)
to direct inlet water around the wall (2) of the brew chamber
@)
characterised in that
the brewing machine further comprises an air pump for
extracting air from the brew chamber and the chamber (1) also
comprises at least one fluid outlet port (6) in communication
with the air pump, wherein the water inlet port 4 is arranged
to direct the water in a substantially horizontal fashion into
the brew chamber.

2. A beverage brewing machine according to claim 1
wherein the at least one water inlet port (4) is arranged sub-
stantially tangentially to the wall (2).

3. A beverage brewing machine according to claim 1,
wherein the outlet port (3) is controllable by a valve (8) for
emptying the brew chamber.

4. A beverage brewing machine according to claim 1
wherein a water inlet port (5) is arranged substantially per-
pendicular to the wall (2).

5. A beverage brewing machine according to claim 1
wherein the brew chamber (1) has a substantially curved inner
surface.

6. A beverage brewing machine according to claim 1
wherein at least part of the brew chamber (1) is transparent.

7. A beverage brewing machine according to claim 1
wherein the base (2.1) is removable from the brew chamber

.
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8. A beverage brewing machine according to claim 1,
wherein

a. the brewing machine further comprises at least one lower

water inlet port (5), positioned below the at least one
inlet port (4) and arranged at an angle (alpha o) of at least
45 degrees relative to the wall (2).

9. The beverage brewing machine according to claim 1
wherein the water inlet port 4 is arranged to direct the water in
a substantially horizontal fashion into the brew chamber such
that the water travels along the wall 2 in a downward spiral to
effect rinsing.

10. A method for brewing beverages comprising the steps
in the following order of:

a) introducing infusible materials into a brew chamber (1)

having a wall (2);
b) supplying water to the brew chamber (1) via at least one
water inlet port (4);

c) allowing the infusible materials to mix with water

thereby to form a brew liquor;

d) allowing the brew liquor to empty from the brew cham-

ber; and

e) supplying a dose of water to the brew chamber (1) viathe

at least one water inlet port (4); characterised in that the

dose of water is directed around the wall (2) thereby to

rinse the brew chamber (1);
wherein the method further comprises the step of drawing air
out of the headspace of the brew chamber (1) via a fluid outlet
port (6), thereby simultaneously drawing air into the brew
chamber (1) via outlet port (3), wherein the air is drawn out
prior to and simultaneous with step (b) and simultaneous with
step (c), thereby mixing the infusible material with water in
step (¢).

11. A method according to claim 10, using a beverage
brewing machine comprising an at least one water supply, and
abrew chamber (1) wherein the brew chamber (1) is delimited
by a wall (2) and a base (2.1),
wherein the chamber also comprises an outlet port (3) and at
least one water inlet port (4) in communication with the at
least one water supply
wherein
the at least one water inlet port (4) is arranged at an angle (0
theta) of less than 45 degrees relative to the wall (2)
to direct inlet water around the wall (2) of the brew chamber
@)
characterised in that
the brewing machine further comprises an air pump and the
chamber (1) also comprises at least one fluid outlet port (6) in
communication with the air pump.

12. A method according to claim 10, wherein the infusible
material in step a) is introduced into the brew chamber 1 by
connecting a cartridge (10) containing an infusible material to
the bottom rim (25) of the brew chamber (1) such that a
water-tight connection is made, and
wherein the cartridge comprises a side wall (14) and a bottom
wall (15), and
wherein the bottom wall contains at least one outlet port (3)
comprising a filter (17), and
wherein the cartridge is made from a water-impermeable
material.

13. A method for brewing beverages comprising the steps
in the following order of;

a) introducing infusible materials into a brew chamber (1)

having a wall (2);

b) supplying water to the brew chamber (1);

c) allowing the infusible materials to mix with water

thereby to form a brew liquor;



US 9,155,420 B2

15

d) allowing the brew liquor to empty from the brew cham-

ber; and

e) supplying a dose of water to the brew chamber (1) via at

least one water inlet port (4); characterised in that the

dose of water is directed around the wall (2) thereby to

rinse the brew chamber (1)
wherein the method further comprises the step of supplying
water to the brew chamber (1), wherein the brew chamber (1)
comprises a base (2.1), and wherein the water is supplied via
an at least one lower water inlet port (5) arranged adjacent to
the base (2.1) between steps (a) and (b), and the step of
opening a valve (8) between steps ¢) and d) thereby to allow
the brew liquor to empty through the outlet port (3);
wherein the lower water inlet port 5 is arranged at an angle o
(alpha) of at least 45 degrees relative to the wall (2) wherein
the method further comprises the step of drawing air out of the
headspace of the brew chamber (1) with an air pump via a
fluid outlet port (6).

14. A method according to claim 13, wherein the lower
water inlet port 5 is arranged at an angle o (alpha) of at least
60 degrees, relative to the wall 2.

15. A method according to claim 13, wherein the lower
water inlet port 5 is arranged perpendicular to the wall 2.

16. A beverage brewing machine comprising at least one
water supply, and a brew chamber (1) wherein the brew cham-
ber (1) is delimited by a wall (2) and a base (2.1), wherein the
chamber also comprises an outlet port (3) and at least one
water inlet port (4) in communication with the at least one
water supply wherein
the at least one water inlet port (4) is arranged at an angle (0
theta) of less than 45 degrees relative to the wall (2)
to direct inlet water around the wall (2) of the brew chamber
@)
characterized in that

the brewing machine further comprises at least one lower

water inlet port (5), positioned below the at least one
inlet port (4) and arranged at an angle (alpha o) of at least
45 degrees relative to the wall (2) and an air pump for
extracting air from the brew chamber.

17. A beverage brewing machine according to claim 16
wherein the at least one water inlet port (4) is arranged sub-
stantially tangentially to the wall (2).

18. A beverage brewing machine according to claim 16
wherein the outlet port (3) is controllable by a valve (8) for
emptying the contents of the brew chamber.

19. A beverage brewing machine according to claim 16
wherein inlet port (5) is positioned adjacent to the base (2.1).

20. A beverage brewing machine according to claim 16
wherein the water inlet port (5) is arranged substantially
perpendicular to the wall (2).

21. A beverage brewing machine according to claim 16
where in the brew chamber (1) has a substantially curved
inner surface.

22. A beverage brewing machine according to claim 16
wherein at least part of the brew chamber (1) is transparent.

23. A beverage brewing machine according to claim 16
wherein the base (2.1) is removable from the brew chamber
.

24. A beverage brewing machine according to claim 23
wherein the removable base (2.0) is formed by a cartridge (1),
wherein the cartridge (10) is connectable to the bottom rim
(25) of the brew chamber (1) such that a water-tight connec-
tion is made, and
wherein the cartridge comprises a side wall (14) and a bottom
wall (15), and
where in the bottom wall contains at least one outlet port (3)
comprising a filter (17), and
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wherein the cartridge is made from a water-impermeable
material.

25. A beverage brewing machine according to claim 24
wherein the cartridge (1) contains an infusible material.

26. A beverage brewing machine according to claim 16
wherein

a. the brewing machine further comprises an air pump and

the chamber (1) also comprises at least one fluid outlet
port (6) in communication with the air pump,

and

b. the brewing machine further comprises at least one lower

water inlet port (5), positioned below the at least one
inlet port (4) and arranged at an angle (alpha o) of at least
45 degrees relative to the wall (2).

27. A beverage brewing machine comprising an at least one
water supply, and a brew chamber (1) wherein the brew cham-
ber (1) is delimited by a wall (2) and a base (2.1),

wherein the chamber also comprises an outlet port (3) and

at least one water inlet port (4) in communication with
the at least one water supply
wherein
the at least one water inlet port (4) is arranged at an angle (0
theta) of less than 45 degrees relative to the wall (2)

to direct inlet water around the wall (2) of the brew cham-
ber (1);

characterised in that

the brewing machine further comprises an air pump for
extracting air from the brew chamber and the chamber
(1) also comprises at least one fluid outlet port (6) in
communication with the air pump, wherein a water inlet
port (5) positioned adjacent to the base (2.1).

28. A beverage brewing machine comprising an at least one
water supply, and a brew chamber (1) wherein the brew cham-
ber (1) is delimited by a wall (2) and a base (2.1),

wherein the chamber also comprises an outlet port (3) and

at least one water inlet port (4) in communication with
the at least one water supply
wherein
the at least one water inlet port (4) is arranged at an angle (6
theta) of less than 45 degrees relative to the wall (2)

to direct inlet water around the wall (2) of the brew cham-
ber (1);

characterised in that

the brewing machine further comprises an air pump for
extracting air from the brew chamber and the chamber
(1) also comprises at least one fluid outlet port (6) in
communication with the air pump wherein the base (2.1)
is removable from the brew chamber (1) and wherein the
removable base (2.1) is formed by a cartridge (10),

wherein the cartridge (10) is connectable to the bottom rim
(25) of the brew chamber (1) such that a water-tight
connection is made, and

wherein the cartridge comprises a side wall (14) and a

bottom wall (15), and

wherein the bottom wall contains at least one outlet port (3)

comprising a filter (17), and

wherein the cartridge is made from a water-impermeable

material.

29. A beverage brewing machine according to claim 28,
wherein the cartridge (10) contains an infusible material.

30. A beverage brewing machine comprising an at least one
water supply, and a brew chamber (1) wherein the brew cham-
ber (1) is delimited by a wall (2) and a base (2.1),

wherein the chamber also comprises an outlet port (3) and

at least one water inlet port (4) in communication with
the at least one water supply

wherein
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the at least one water inlet port (4) is arranged at an angle (0
theta) of less than 45 degrees relative to the wall (2)

to direct inlet water around the wall (2) of the brew cham-
ber (1);
characterised in that

the brewing machine further comprises an air pump for
extracting air from the brew chamber and the chamber
(1) also comprises at least one fluid outlet port (6) in
communication with the air pump wherein the brewing
machine further comprises at least one lower water inlet
port (5), positioned below the at least one inlet port (4)
and arranged at an angle (alpha ) of at least 45 degrees
relative to the wall (2).

31. A beverage brewing machine comprising an at least one
water supply, and a brew chamber (1) wherein the brew cham-
ber (1) is delimited by a wall (2) and a base (2.1),

10
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wherein the chamber also comprises an outlet port (3) and
at least one water inlet port (4) in communication with
the at least one water supply

wherein

the at least one water inlet port (4) is arranged at an angle (6
theta) of less than 45 degrees relative to the wall (2)

to direct net water around the wall (2) of the brew chamber
@)

characterised in that

the brewing machine further comprises an air pump for
extracting air from the brew chamber and the chamber
(1) also comprises at least one fluid outlet port (6) in
communication with the aft pump where the brewing
machine further comprises at least one lower water inlet
port (5), positioned below the at least one inlet port (4)
and arranged at an angle (alpha ) of at least 45 degrees
relative to the wall (2).

#* #* #* #* #*



